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Abstract 
This paper addresses License Plate localization with the integrated segmentation approach. As the significance of open 
travel framework builds an Automatic License Plate Recognition has ended up being a critical exploration subject. 
ALPR furnished with numerous keen observation frameworks like, street activity administration, security 
administration, programmed toll gathering framework, and so on. Various systems have been offered for license plate 
recognition, every bearing its own particular points of interest and hindrances. The crucial step in ALPR system is the 
precise confinement of number plate, Segmentation, Recognition. Harris corner algorithm is proposed in this paper 
which end up being robust in changing motion and illuminated lightning conditions. While the precision of License 
Plate restriction is fed forward to the Segmentation stage. The Segmentation is accomplished by a method of connected 
component analysis consolidated with Pixel count, Aspect ratio and Height of characters. Toward the end, the 
simulated results are shown with conclusion and future work.  
© 2016 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the Organizing Committee of ICCCV 2016. 
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1. Introduction 
The raising increment of contemporary urban and National Street arranges throughout the most recent three decades 
arose the need of proficient observing and administration of road traffic. Automatic License Plate Recogni-  
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-tion (ALPR) is an imaging technology applied to identify plates for their vehicles. Formal techniques for traffic 
measurements, such as inductive loops, sensors or EM microwave detectors, suffer from serious shortcomings, 
expensive to install, they demand traffic disruption during installation or maintenance, they are bulky and they are 
unable to detect slow or temporarily stop vehicles. On the contrary, systems that are based on video are easy to install, 
use the existing base of traffic surveillance. Furthermore, they can be easily upgraded and they offer the flexibility to 
redesign the scheme and its functionality by simply modifying the system algorithms. Those systems allow 
measurement of the vehicles speed, considering the number of vehicles, classification of vehicles, and the recognition 
of traffic incidents (such as chance events or heavy congestion). Distinctive lighting conditions can influence a 
considerable measure in the general segmentation rate. There is a broad variety of arrangements based on video and 
image processing using different methodologies to find vehicles and detect. Issues such as shadow, night photography, 
and recognition rate are also addressed, when available. Very comprehensive survey1,2 is done by authors for ALPR 
systems. 
A perfect License Plate Localization technique normally enhances the precision of the whole system and prompts 
a speedy acknowledgment process. For ongoing application the velocity and exactness of the frameworks should be 
made strides. This task is challenging because of a few constituents that can prompt low quality images. 
 
x Brightening conditions for example, projection, day/night lighting, shadows. 
x Point of view bending, Occlusion of an image. 
x Broken character, Non LP redundant character. 
x Blurring effect due to movement of the vehicle. 
 
Traffic surveillance is used by private companies, governments and public organizations for efficient management 
of transport networks, road safety, public safety on highways and busy streets. A static camera observing a scene is a 
common example of a surveillance organization. Identifying intruding objects are an important step in breaking down 
the scene and successful segmentation of moving foreground object from the background ensures object classification, 
vehicle identification, and activity analysis, making these later steps more efficient. The primary aim in this paper is 
to efficiently localize the LP and then segmentation is carried out for ALPR. 
This paper demonstrates a system that can manage distinctive light conditions, (such as brightness, nightshade, 
shadow, etcetera.) and also with distortion conditions. For this reason several captured images of different types of 
vehicles in diverse terminating conditions and obstruction effects have been dealt to demonstrate the legitimacy of the 
proposed method. 
The rest of this paper is structured as follows. In section 2, related work is discussed in a general and in section 3 
the proposed method is described with flow graph. The locating license plate is discussed in detail in section 4. The 
section 5 is about license plate character segmentation. The observational results are presented in section 6. In the end, 
the paper is concluded in section 7 and future work listed in section 8. 
1. Related work 
Generally, license plate recognition system works in three principal steps, plate detection, character segmentation, 
and character recognition. The paper introduced LP detection and segmentation technique and move over a brief 
overview of the currently available methods utilized as a part of ALPR system. The distinctive techniques are available 
for LP detection such as, Histogram based3, Otsu based thresholding method, Wavelet based detection4, Projective 
analysis5, Fuzzy logic6, Rectangle/symbol search7, Sliding window-Haar8 and so on. Where with respect to the 
segmentation, Horizontal/vertical projection9,10, Blob analysis11,12, Watershed algorithm13, Contour, OCS14 (Operator 
Context Scanning), Thinning-Thresholding, CCA15,16 etc. In this paper, Harris Corner detection technique is proposed 
which is robust in light of the fact that it manages the corner focuses and diverse brightening condition won’t influence 
the corners of the image. As it’s realized that the LP having characters and clearly the characters have numerous 
corners then another region on the vehicle. So by applying better handling ventures of Harris corner, one can 
proficiently detect LP. 
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2. Proposed algorithm 
     In this section, we are discussing the proposed algorithm when all is said in done, and after that we are portraying 
the two noteworthy parts of our system one by one, in the following parts. Fig. 1 shows a review of the detection as 
well as segmentation system. Initially a picture was taken by a camera and it was considered as an input image. After 
reading the image, detection part is carried out and then the detected plate region is feed forward for the Segmentation. 
Here, an integrated approach is taken into consideration for getting good result in segmentation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. The proposed algorithm. 
3. Locating license plate 
As shown in Fig. 1, the upper part demonstrates the localization of LP. The image initially obtained by camera and 
afterward utilized as a part of processing. Pre-processing part incorporate the adjustment of rotated image and some 
additional camera printed name given by manufacturer. Then after pre-processing, Harris corner algorithm is applied 
to extract the feature from the image. After extracting all the corner point, the sliding window approach is applied to 
find the most likely number plate region. Soft thresholding is taken as part of sliding window with the goal that it 
works for the majority of pictures. Aspect ratio (AR) limit is set to restrict the LP viably subsequent to separating 
every single corner point and amid SW approach. 
Harris corner point discovery is advanced by Chris Harris, Mike and Stephens in 1988. The Harris corner detection 
algorithm is established along the point feature extraction of signal. It draws the window to move infinitesimal 
displacement in any direction, and the variation of gray can be defined as, 
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where, ܣ ൌ ܺଶ۪, ܤ ൌ ܻଶ۪, ܥ ൌ ܻ۪ܺ                   (2) 
 
The X and Y will be, 
 
ܺ ൌ డூడ௫ , ܻ ൌ
డூ
డ௬                     (3) 
 
By using all the above equations, symmetric matrix can be defined as, 
 
ܯ ൌ ቂܣ ܥܥ ܤቃ                                     (4) 
 
Then, the feature point of Harris can be extracted as the maximum of the local area, 
 
ܴ ൌ ܦ݁ݐሺܯሻ െ ݇ܶݎଶሺܯሻ                             (5) 
 
 
(a) (b) (c) (d) 
 
Fig. 2. LP Detection. From left, (a) Input image; (b) Corner Detection; (c) Multiple Probable region; (d) Localized LP. 
  
In the above equations, Tr stands for the trace of matrix whereas the Det for determinant of matrix M. Equation 5 
is representing the corner value R. R is positive for corners, negative for edges, an small for flat regions. 
Fig. 2 shows the result of LP detection explained in flowchart. After applying the Harris corner on input image, the 
results obtained are as shown in Fig. 2(b). All the green marking shows the corner extracted from the input image. To 
avoid the multiple probable candidate region, AR as a controlling parameter have applied for the scanning window 
(SW). Here the aspect ratio had set manually based on many observation and it gives better result in most of the cases. 
The Fig. 2(d) shows the well localized LP region in an image. So the end result shows that the LP is well localized 
even in different situations.  
4. Segmentation 
As the segmentation is carried out on the detected license plate, the accuracy of an algorithm indirectly depends on 
the how accurately the license plate is observed and how efficiently it can segment-out the character from it. And then 
as shown in the lower part of Fig. 1, the processing steps followed to get the segmented character. Super resolution 
method have been utilized to make LP large, so that the adaptive thresholding can be used efficiently and efficaciously. 
In adaptive thresholding, the 10 × 10 window size have been acquired to apply the threshold locally in that window 
size. Result as appeared in Fig. 3(b) is obtained after adaptive thresholding. Once thresholding done, morphological 
operation (erosion, dilation) is used to remove the noise/non-character region from LP image. After morphological 
operation completed, CCA is applied to find the connected component from LP. Normally it will be 
characters/numbers and some non-character region. To avoid the non-character region, which is false detected, AR, 
PC, and Height is taken in consideration as controlling parameters. All the controlling parameters are set based upon 
the observation for different types of results obtained from different scenario of images. Here, all three controlling 
parameters set as the soft threshold so that it makes segmentation robust. The result after applying the post-processing 
to the LP shown in the Fig. 3(d). 
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Fig. 3. Segmentation, (a) LP image; (b) After thresholding; (c) Morphological output; (d) BB around character; (e) Segmented characters. 
5. Experimental results 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4. From Top (a) Input image; (b) LP detection; (c) Segmented results; under different illumination conditions. 
 
In this section, the experimental results of the proposed system for localization and segmentation results are 
presented. The system said to be robust if it’s able to extract the license plate from the image and segmented the 
characters correctly. The result shown in Fig. 4 are the one obtained by implementing the proposed algorithm in 
licensed software MATLAB®. Different illumination conditions are taken care while doing the simulation. For the 
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blurred images, segmentation is typical task to attain. For highly blurred images, better adaptive thresholding is 
needed. In this paper, the average value for Aspect ratio as well as the minimum value for pixel count (area) is obtained 
after CCA and set as a soft threshold. Once this criteria fulfilled, all the probable region is scanned for least height 
(>25% of average character height). The one which satisfied all the criteria will most likely be character from LP. As 
all the threshold are soft, it will give more precise result in many conditions. The result for the variant 
illumination/environmental conditions (night, shadow, blurring, dustiness, greenery, occlusion, broken plate) are listed 
in Fig. 4. 
 
Table 1. Experimental results. 
Image database Total Images Detection  Segmentation  Accuracy (%) Overall accuracy of 
proposed method (%) 
Good images 35       35       34 97.14  
Challenged images 30       28       27 90  
 
To evaluate the efficiency and robustness of proposed method, a database of 65 car images in various illumination 
conditions have had been used. Database contains the images captured at our college premises during working hours 
and some of the images from an online database to do evaluation on a larger scale. The outcomes are demonstrated in 
Table 1 for LP detection and Segmentation. The overall amount for proper license plate identification is 96.92%. The 
skipped plates ended up reflecting sunlight, and so challenging to locate. Falsely segmented areas were being generally 
intersected with other element whereas the success rate of the segmentation phase is 93.84%. 
6. Conclusion 
Based on the literature survey and simulation outcomes the conclusion is derived that License Plate detection 
algorithm determined by Harris corner detection performs proficiently on an input image file captured throughout the 
several timings and with diverse lighting conditions. License plate detection was achieved successfully. Segmentation 
with integrated strategy of combining distinct controlling parameter like AR, PC, Heights and so forth combined with 
connected component analysis gives the better result. The segmentation achieved on detected License Plate was 
satisfactory. Test results display that this method can achieve good character segmentation rate. 
7. Future work 
Further validation and training of existing algorithm through stringent multistage tasking. An attempt to perform 
recognition task using hybrid classifier method. An improvement of existing algorithm by integrating more approaches 
to attain robustness for ALPR system. 
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